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31. Current literature highlights
1.1. Combinatorial synthesis of anilinoanthraquinone deriv-
atives as non nucleotide-derived P2Y2 receptor antagonists
P2Y2 receptors belong to the family of G protein-coupled
nucleotide (P2) receptors. These receptors are activated
by the physiological nucleotides UTP and ATP and also
by dinucleotides. P2Y2 receptors show a wide distribution
in the human body, including repositories in the lung,
heart, skeletal muscle, spleen, kidney, and brain.
To date, there is a paucity of compounds acting as pharma-
cological tools that are potent and selective P2Y2 receptor
antagonists. These tools are needed to elucidate the
(patho)physiological roles of the receptors. Additionally,
P2Y2 receptor antagonists have potential as novel thera-
peutics acting as, for example, anti-inﬂammatory agents
and as neuroprotective drugs. Recent work aimed at
identifying new tool compounds has centred around the
development of non-nucleotide-derived P2Y2 receptor
antagonists using Reactive Blue 2 (1) as a lead structure.1
Reactive Blue is a potent P2Y2 antagonists but the com-
pound also inhibits ectonucleotidases and is non-selective
through blocking other P2 receptor subtypes. Additionally,
one would not expect the compound to possess good oral
bioavailability as it has a high molecular weight (MW =
840) and possesses three negatively charged sulphonate
groups. The present study investigated whether the prepa-
ration of a library of 4-phenylamino-substituted 1-amino-
2-sulphoanthraquinones, synthesised in parallel through
an automated combinatorial synthesis, followed by HPLC
puriﬁcation would lead to potent, novel tool compounds as
P2Y2 receptor antagonists.
For the parallel synthesis of compounds, polypropylene
vials were used in a MiniBlockTM synthesiser. An Ullmanndoi:10.1016/j.comche.2008.03.001
E-mail: nterrett@ensemblediscovery.comcoupling reaction was performed between bromaminic acid
salt (2) and anilines to deliver products of generic structure
(3). After HPLC puriﬁcation of ﬁnal products, the
compounds underwent pharmacological testing. P2Y2
receptors were coupled to phospholipase Cb1 via Gaq/11
protein, mediating the production of inositol triphosphate
which in turn leads to intracellular calcium release. All
products were evaluated as antagonists at mouse P2Y2
receptor natively expressed in neuroblastoma x glioma
hybrid (NG108-15) cells and at human P2Y2 receptor
heterologously expressed in 1321N1 astrocytoma cells.The starting compound for this investigation (1) exhibited
an IC50 value of 5.0 lM at mouse and 1.85 lM at human
P2Y2 receptors, both in agreement with literature data.
From this library, several compounds with low micromolar
potency against the P2Y2 receptor were obtained. For
example, compound 4 possessed an IC50 of 9 lM. This
work is of interest because several novel and simple
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the known more complex starting compound (1). This
work lays the foundation for a more exhaustive library syn-
thesis using a diverse set of anilines, with a view to both
improving activity and establishing more drug-like
properties.HNO
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51.2. Dopamine D4 selective ligands synthesized from a click
chemistry based REM linker strategy
The dopamine D4 receptor has attracted attention as a
pharmacological target for the treatment of diseases such
as schizophrenia, Parkinson’s disease, depression, and
attention deﬁcit hyperactivity disorder (ADHD). Within
the ﬁeld of D4 research, the N-arylpiperazine framework
has proved to be a privileged structural unit when the sec-
ond nitrogen atom of the piperazine moiety is preferably
attached to a benzylic -CH2- position of a fused heteroa-
rene moiety (as in general structure 5).
Recent work describes the discovery of subtype-speciﬁc
dopaminergic PET candidates.2 This approach used a
two-step procedure involving ﬁrstly a click chemistry pro-
moted approach to a focused chemical library, and further
lead optimisation of both selectivity proﬁles and lipophilic-
ity, which resulted in the development of a PET ligand (6).N
N R1
R2 R3
N
N
Cl
MeO
MeO
O
18F
5
6
N
N
Cl
MeO
MeO
O
F
9‘Click resins’ enable solid phase supported reactions to
work under conditions ideal for this type of chemistry.
Utilising the triazolylmethyl acrylate (TMA) linker and a
regenerative Michael acceptor (REM) strategy, a library
of tertiary amines was synthesised via parallel chemistry.
Speciﬁcally, the resin bound Michael acceptor 7 was trea-
ted with phenylpiperazines to give intermediates 8. N-alkyl-
ation with benzyl bromides followed by Hofmann
elimination of the resulting ammonium ions gave ﬁnal
products of general structure 5.
Isolated compounds were assessed for their ability to bind
in vitro to cloned human D2long, D2short, D3 and D4 dopa-mine receptors, and the porcine D1 subtype. These assays
indicated a D4 receptor preference for most of the com-
pounds tested. Comparison of non-polar arenes with the
derivatives bearing H-bond accepting groups were found
to indicate that for successful bioisosteric replacements of
the azaindole moiety, an electronegative group represented
by a methoxy or cyano unit was required. From this work,
several potent compounds were obtained. One of the most
potent was 9 which possessed a Ki value of 1.7 nM.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
No papers this month.
2.2. Solution-phase synthesis
A wide library of 2,3,4,7-tetrahydro[1,4]thiazepines have
been prepared by simple heating of thiazolidine and b-ena-
minonitrile derivatives in acetonitrile. The procedure,
whose yields depend on the nature and position of the sub-
stituents, gave good results if the substituents were not very
bulky.3
2.3. Scaﬀolds for combinatorial libraries
Two synthetic routes to versatile 3,5-dihydro-imidazo-
[4,5-d]pyridazin-4-ones have been developed that allow
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any chromatographic puriﬁcation. Broad and selective
elaboration of the heteroaromatic scaﬀolds for combinato-
rial chemistry has also been accomplished.4
2.4. Solid-phase supported reagents
SbCl3 adsorbed on Al2O3 is found to be an eﬃcient and
recyclable catalyst in promoting three-component coupling
reactions of aldehydes (aromatic and aliphatic), amines
(aryl amines, aliphatic amines and esters of S-a-amino
acids) and dialkylphosphites to aﬀord the corresponding
a-aminophosphonates in high yields.5
Non-conventional methodologies for transition-metal
catalysed carbon–carbon coupling have recently been
reviewed. Within the review, there is a section on the use
of solid-supported catalysts for the Suzuki reaction.6
A simple, eﬃcient, and environmentally benign method for
a three-component reaction of an amine, an aldehyde or a
ketone, and diethyl phosphite catalysed by Amberlite-IR
120 resin has been developed to aﬀord a-amino phospho-
nates in high yields and short reaction times under
solvent-free reaction conditions.7
2.5. Novel resins, linkers and techniques
Fmoc-amino acids are conveniently and inexpensively
linked to Wang resin using benzyloxybenzyl chloride resin
without the problems normally associated with the tradi-
tional methods of preparation of Fmoc-amino acid loaded
Wang resins.8
Aqueous Diels–Alder chemistry combined with a poly-
(ethylene glycol) (PEG) spacer was used to immobilise a
diverse group of biomolecules onto a solid surface. Linkers
were coupled to N-maleimide (EMC)-functionalised glass
substrates, and surface immobilisation of biomolecules
was conﬁrmed by confocal ﬂuorescence imaging.9
2.6. Library applications
A very eﬃcient, chiral phase-transfer catalyst (S)-2Db was
discovered by taking advantage of a combinatorial
approach to modify the known, easily available (S)-1,10-
binaphthyl-2,20-dicarboxylic acid. This new catalyst exhib-
ited high catalytic performance (0.01–0.1 mol %) in the
asymmetric alkylation of N-(diphenylmethylene)glycine
tert-butyl ester compared to the existing chiral phase-trans-
fer catalysts. This allows a general and useful procedure for
highly practical enantioselective synthesis of structurally
diverse natural and unnatural a-alkyl-a-amino acids.10
Fluorogenic reactions have broad applications in biolabel-
ling, combinatorial synthesis of ﬂuorescent dyes, and mate-
rials development. A ﬂuorogenic reaction using anthracene
azides as starting materials has been reported. Compared
with most existing methods, the ﬂuorogenic CuAAC
reaction is a much milder and simpler technique to
prepare large libraries of ﬂuorescent dyes without further
puriﬁcation.11The cleavage of RNA by the representatives of combinato-
rial libraries of amphiphilic compounds has been described.
Sequence-speciﬁcity of RNA cleavage and inﬂuence of
reaction conditions on cleavage rate suggested that the
preferred compound, Dp12, enormously accelerates
spontaneous RNA cleavage.12
Chiloglottone, a wasp pheromone and attractant of sexu-
ally deceptive Chiloglottis orchids, and several structural
analogues were synthesised. The synthetic approach is
facile, high yielding and versatile, enabling rapid diver-
gence to generate a library of dialkylated analogues of
chiloglottone.13
SAR studies have been conducted around a lead
compound using high-throughput parallel solution and
solid phase synthesis. These lead optimisation eﬀorts
have led to the identiﬁcation of several CCR2b antagonists
with potent activity in both binding and functional
assays.14
An amide library derived from a pyrrolo[2,1-f][1,2,4]tri-
azine scaﬀold led to the identiﬁcation of modest inhibitors
of Met kinase activity. Introduction of polar side chains at
C-6 of a pyrrolotriazine core has provided signiﬁcant
improvements in in vitro potency.15
A new Heck-type reaction for the synthesis of chalcones
has been established using Mannich bases as enone precur-
sors. The novel reaction proceeds rapidly in air under
ligandless conditions and can be adapted for library syn-
thesis in a parallel reactor station. Screening of the synthes-
ised chalcones revealed N-{4-[(1E)-3-oxo-3-(3-pyridinyl)-1-
propenyl]phenyl}benzamide (3f) to be a potent anti-leish-
manial agent.16
Alpha7 agonists have been identiﬁed via GOLD (CCDC)
docking in the putative agonist binding site of an alpha7
homology model and a series of aminoalkyl benzimidazoles
was synthesised to obtain potentially brain penetrant
drugs. An array of compounds was prepared starting from
the reaction of ortho-ﬂuoronitrobenzenes with a selection
of diamines, followed by reduction of the nitro group to
obtain a series of monoalkylated phenylene diamines.
N,N0-Carbonyldiimidazole (CDI) mediated acylation, fol-
lowed by a parallel automated work-up procedure, aﬀor-
ded the monoacylated phenylenediamines which were
cyclised under acidic conditions.17
The synthesis of 85 compounds in a quinazolinone library
and the binding aﬃnities of all compounds obtained by
radioligand binding assay for the 5-HT7 receptor have been
reported. Among the 85 compounds, 24 compounds show
very good binding aﬃnities with IC50 values below 100 nM
with the best binding aﬃnity at 12 nM.18
Ac-RYYRIK-NH2, a hexapeptide isolated from a peptide
library, has been found to be an antagonist that inhibits
the nociceptin activities mediated through ORL1. A recent
study has evaluated the importance of the acetyl-methyl
group in receptor binding and activation. One key peptide
achieved a primary goal of eliminating the agonist activity
16 N. K. Terrett / Combinatorial Chemistry - An Online Journal 10 (2008) 13–16of Ac-RYYRIK-NH2 and producing pure antagonist
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